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[57] ABSTRACT 
The present invention provides a processing composi 
tion which is used for lithographic printing plate where 
silver image is used as ink receptive area for enhancing 
ink receptivity of the silver image. This composition 
contains an organic compound having two or more 
mercapto groups or thion groups and, in combination 
therewith, an aromatic sulfonic acid formalin conden 
sate, an anionic surfactant having a polyoxyethylene 
group, an aromatic carboxylic acid, a hydrosul?te com 
pound, a water-soluble polymer having a carboxyl 
group and having a number-average molecular weight 
of about 20,000 or less, a hydroxyaryl fatty acid, or an 
organic disul?de compound. If this composition addi 
tionally contains an oxidizing agent, it can further im 
prove printing endurance of the printing plate, 

7 Claims, N0 Drawings 
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PROCESSING COMPOSITION FOR PRINTING 
PLATE 

BACKGROUND OF THE INVENTION 

The present invention relates to a process for making 
a lithographic printing plate having a silver image uti 
lized as ink receptive areas and in particular to a pro 
cessing composition for enhancing ink receptivity of 
silver image. 
There have already been practically used printing 

plates which are made using silver halide emulsions 
having high sensitivity and capable of being spectrally 
sensitized. Among them, offset printing plates where 
silver images are utilized as ink receptive areas are dis 
closed in U.S. Pat. Nos. 3,721,559, 3,490,905, 3,385,701, 
3,814,603, 3,454,398, 3,764,323 and 3,099,209, Japanese 
Patent Kokoku No. 48-30562 and 44-27242 and Japa 
nese Patent Kokai Nos. 53-21602 and 53-9603. 
These may be roughly classi?ed to some types of 

printing plates, but they are common in utilization of 
silver as ink-receptive areas. 
A lithographic printing plate consists of greasy ink 

receptive oleophilic image portions and ink repellent 
hydrophilic non-image portions, the latter being gener 
ally water receptive hydrophilic areas. 

Accordingly, the ordinary lithographic printing is 
carried out by feeding both water and colored ink to the 
printing plate surface to allow the image portions to 
receive preferentially the colored ink and the non 
image portions to receive preferentially water and then 
transferring the ink on the image portions onto a sub 
strate such as paper. 

In order to obtain a print of good quality, it is neces 
sary that oleophilicity of the image portions and hydro 
philicity of the non-image portions are both strong 
enough so that when water and ink are applied the 
image portions may receive sufficient amount of ink 
while the non-image portions may completely repel the 
ink and it is desired that this effect can be retained for 
printing of as many as possible copies. 
The process for making printing plate using silver 

halide emulsion mentioned above is simple and reliable 
and can be performed at high speed and can be auto 
mated and besides the resulting printing plate has a high 
sensitivity, a high resolution and a high-image reproduc 
ibility. However, the process suffers from the problem 
that the resulting printing plates cannot stand printing 
of a larger number of copies, namely, inferior in printing 
endurance as compared with other printing plates, for 
example, PS plates put in practical use which consists 
essentially of a bichromate sensitized hydrophilic col 
loid and a diazo sensitized organic colloid. 
Many attempts have been made for improving these 

defects. 
Japanese Patent Kokoku No. 48-29723 has proposed 

to improve ink receptivity and printing endurance by 
treating transfer silver image with an organic com 
pound having a mercapto group or a thione group. 
Furthermore, Japanese Patent Kokai No. 58-127928 
discloses that 2,4-dimercapto-6-substituted 1,3,5-triazine 
compound is superior to organic compound having one 
mercapto group in improvement of printing endurance. 
The inventors’ have already proposed a process 

which can attain conspicuously remarkable improve 
ment of printing endurance by using an organic corn 
pound having 2 or more mercapto groups. However, 
processing solution containing an organic compound 
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2 
having 2 or more mercapto groups or thione groups 
suffers from the significant problems that it is considera 
bly inferior in storage stability and oleophilizing ability 
of the compound deteriorates with lapse oftime. There 
fore, oleophilizing solution has been demanded which is 
improved in storage stability without giving adverse 
effect to printability. 

SUMMARY OF THE INVENTION 

The object of the present invention is to provide an 
oleophilizing composition for lithographic printing 
plates where silver image is utilized as ink receptive 
areas which is improved in storage stability without 
damaging printability, 
The above object has been attained by a processing 

composition which is used for lithographic printing 
plate where silver image is used as ink receptive area 
and which contains an organic compound having 2 or 
more mercapto groups or thione groups, characterized 
in that the composition additionally contains an aro 
matic sulfonic acid formalin condensate, an anionic 
surface active agent having a polyoxyethylene group, 
an aromatic carboxylic acid, a hydrosul?te compound, 
a water-soluble polymer having a carboxyl group and 
having a number-average molecular weight of about 
20,000 or less, a hydroxyaryl fatty acid, or an organic 
disulfide compound. 

DESCRIPTION OF THE INVENTION 

Typical examples of the organic compound having 2 
or more mercapto groups or thione groups used in the 
present invention are shown below. 

Compounds R in the above formula 
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One or more of these compounds are contained in 

various processing solutions used in photographic plate 
making such as developing solution, stopping solution, 
and ?xing solution or various processing solutions used 
in printing step such as etch solution and dampening 
solution. Alternatively, a special processing solution 
may be prepared for application of these compounds. 

Concentration of these compounds is suitably about 
0.01% to about 5% by weight. 

Explanation will be made on the compounds which 
are used in combination with the organic compound 
having 2 or more mercapto groups or thione groups in 
the present invention. 

(1) Aromatic sulfonic acid formalin condensates 

These are marketed as anionic surfactants from vari 

ous manufacturers and are easily available. 
Typical examples are sodium ,B-naphthalenesulfonate 

formalin condensate and sodium methylnaphthalenesul~ 
fonate formalin condensate represented by the follow 
ing formula: 
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CH3 
5 

$03M $03M rl 

(wherein n is an integer of 1 or more, preferably 2-5 and 
M denotes an alkali metal atom). 
A sulfonated product of creosote oil formalin con 

densate may also be used. 
Content of these surfactants is suitably about 0.1% to 

about 20% by weight and these surfactants are prefera 
bly used at a weight ratio of about 1 to about 100 times 
the weight of said organic compounds. 

10 

(2) Anionic surfactants having a polyoxyethylene group 

These surfactants are preferably represented by the 
following formula: 20 

(wherein R denotes a substituted or unsubstituted alkyl, 
alkenyl or aryl group of 1-30 carbon atoms, Q denotes 

25 

(wherein R1 denotes a hydrogen atom or a substituted 
or unsubstituted alkyl group), B denotes a divalent 
group such as an alkylene group, an arylene group, an 
oxypropylene group or the like. in is O or an integer of 35 
1 or more, A denotes an anion such as —SO3M, 

—COOM, -—-O-SO3M, 

OM OM 

(wherein M denotes a cation such as a hydrogen atom, 
an alkali metal, an alkaline earth metal, ammonium, a 
lower alkylamine or the like, and B, Q and R are as 
de?ned above), and n denotes an average polymeriza 
tion degree of ethylene oxide of 1-50, preferably 12-10). 

These compounds are mentioned in U.S. Pat. Nos. 
3,026,202, 2,600,831, 2,719,087, 3,201,252, 3,415,649, 
3,264,108, and 2,600,831, Japanese Patent Kokai No. 
54-98235, Japanese Patent Kokoku No. 40-23747, and 
British Nos. 1,178,546 and 1,344, 987. 
Examples of the anionic surfactants having polyoxy 

ethylene are shown below (wherein CHZCHZO is abbre 
viated to “EO”). 
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(3) Aromatic carboxylic acid 

This aromatic carboxylic acid is represented by the 
formula: 
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COOX 

OH 

(Y),, Z 

(wherein X denotes a hydrogen atom, an alkali metal 
atom such as sodium, potassium or lithium ion, ammo 
nium ion, an alkyl group of 1-10 carbon atoms, prefera 
bly 1-5 carbon atoms, or an aryl group such as phenyl 
group or naphthyl group, these alkyl group and aryl 
group may be substituted and examples of the substitu 
ent are halogen atoms (such as chlorine atom and bro 
mine atom), hydroxyl group, alkoxy group of l-4 car 
bon atoms, sulfonic acid group, carboxylic acid group, 
aldehyde group, nitro group and amino group; Y de 
notes a substituent of phenyl group and examples 
thereof are halogen atom, alkyl group, alkoxy group, 
amino group, hydroxy group. nitro group, sulfonic acid 
group, and carboxylic acid group, and when n is 2 or 3, 
Y may be identical or different, the halogen atom in 
cludes ?uorine atom, chlorine atom, bromine atom and 
iodine atom, the alkyl group and alkoxy group have 
l-l0, preferably l-5 carbon atoms, the alkyl group and 
alkoxy group may be substituted, for example, with 
halogen atom, hydroxy group, sulfonic acid group, or 
carboxylic acid group, the amino group may be substi 
tuted with lower alkyl group, the sulfonic acid and 
carboxylic acid may form a salt with lithium, sodium, 
potassium, or ammonium ion, and Y is preferably 
methyl group, ethyl group, methoxy group, ethoxy 
group, halogen atom (chlorine atom. bromine atom), 
sulfonic acid group or carboxylic acid group, and espe 
cially preferred are sulfonic acid group and carboxylic 
acid group; Z is a hydrogen atom or a substituent of 
phenyl group and denotes a halogen atom, an alkyl 
group, an alkoxy group, an amino group, a nitro groupv 
a sulfonic acid group, or a carboxylic acid group, exam 
ples of the halogen atom are ?uorine atom, chlorine 
atom, bromine atom and iodine atom and the alkyl 
group and alkoxy group have l-lO, preferably l~5 car 
bon atoms, the alkyl group and alkoxy group may be 
substituted with halogen atom, hydroxy group, sulfonic 
acid group, carboxylic acid group, or the like, the amino 
group may be substituted with a lower alkyl group, the 
sulfonic acid group and carboxylic acid group may 
form a salt with lithium, sodium, potassium or ammo 
nium ion, and Z is preferably hydrogen atom, methyl 
group, ethyl group, methoxy group, ethoxy group, 
halogen atom (chlorine atom, bromine atom), sulfonic 
acid group or carboxylic acid group and especially 
preferred are hydrogen atom, sulfonic acid group and 
carboxylic acid group; and n is 0, l, 2 or 3 and is prefera 
bly 0, l or 2). 

Examples of the aromatic carboxylic acid are shown 
below. 
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(4) Hydrosul?te adduct 

This is represented by the formula: 

5,118,583 
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(wherein A denotes a hydroxyl group, an ammo group 

10 

(ct-tmoi-t 

R1 and R3 form a ring together with C atom to which 
R1 and R3 bond, or one of them denotes a hydrogen 
atom and another denotes a hydrogen atom, an alkyl 
group, an aryl group or a hydroxyl group, n denotes 0 
or an integer of 1-8, Q denotes —SO3M or --SO2M, 
and M denotes a cation such as a hydrogen atom, an 
alkali metal atom, or the like). 
Examples of the hydrosul?te adduct represented by 

the formula are shown below. 
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(5) Water-soluble polymer having a carboxyl group and 
having a number-average molecular weight of about 
20,000 or less (the carboxyl group includes its salt and 
acid anhydride): 
The water-soluble polymer can be homopolymer of 

olefmic unsaturated compounds containing carboxyl 
group as a monomer unit such as acrylic acid, meth 
acrylic acid, sorbic acid, maleic acid, fumaric acid, ita 
conic acid and citraconic acid or copolyrner of ole?nic 
unsaturated compound having carboxyl group as a 
monomer unit and vinyl monomer copolymerizable 
therewith. 
As the vinyl monomer for obtaining the copolyrner 

used in the present invention, mention may be made of, 
for example, styrene and styrene derivatives such as 
styrenes substituted with alkyl such as methyl, ethyl or 
the like, styrenes substituted with alkoxy such as me 
thoxy, ethoxy, or the like, and styrenes substituted with 
halogen such as chlorine or the like, ethylenically unsat 
urated monoole?ns such as ethylene, propylene, butyl 
ene, and isobutylene, halogenated vinyls such as vinyl 
chloride, vinylidene chloride, and vinyl bromide, vinyl 
esters such as vinyl acetate, vinyl propionate, vinyl 
benzoate, and vinyl butyrate, alkyl esters of acrylic acid 
or methacrylic acid such as methyl, ethyl, propyl, isobu 
tyl, n-butyl, n-octyl, or 2-ethylhexyl acrylates or meth 
acrylates, acrylic acid or methacrylic acid derivatives 
such as acrylonitrile, methacrylonitrile and acrylamide, 
vinyl ethers such as vinylmethyl ether, vinylethyl ether, 
and vinylisobutyl ether, vinyl ketones such as vinyl 
methyl ketone, vinyl hexyl ketone and methyl isopropyl 
ketone, N-vinyl compounds such as N-vinylpyrrole, 
N-vinylcarbazole and N-vinylpyrrolidone, and vinyl 
naphthalenes. Oleophinically unsaturated compounds 
of different kind containing carboxyl group may be a 
copolymer component. Preferred are copolymers con 
taining oleophilic vinyl monomer such as styrene as a 
copolymer component. 

Content of the ole?nically unsaturated compound 
containing carboxyl group in copolymer is about 0% by 
weight or more, preferably about 20% by weight or 
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12 
more, This carboxyl group may be in the form ofa salt 
of sodium. potassium, ammonium. or the like or an acid 

anhydride (such as maleic anhydridel. 
The water-soluble polymers used in the present in 

vention have a number-average molecular weight (Fin) 
of about 20,000 or less, preferably about l,0O0——about 
5,000. 
The water-soluble polymers can be easily prepared 

by known methods such as solution polymerization and 
these may be easily commercially available. 
Examples thereof are shown below. The polymeriza 

tion degree is shown by % by weight. 
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Content of the above compounds (l)-(5) is suitably 
about O.l%-—about 20% by weight and weight ratio is 
preferably about l—-about 100 times the weight of the 
organic compound used in combination. 

(6) Hydroxyaryl fatty acid 
This is preferably represented by the following for 

mula: 

HO 

fHRzCOOH 

(wherein R1 denotes a straight chain alkyl group of 1-19 
carbon atoms or a hydrogen atom, R2 denotes a straight 
chain alkylene group of l-l9 carbon atoms, sum of 
carbon numbers of R1 and R2 is 10-20 and R3 and R4 
each denotes a hydrogen atom, a hydroxyl group, or an 
alkyl or alkoxy group of l-9 carbon atoms). 
As examples of the hydroxyaryl fatty acid repre 

sented by the above formula, mention may be made of 
hydroxyphenylmyristic acid, hydroxyphenylpalmitic 
acid, hydroxyphenylstearic acid, hydroxyphenyloleic 
acid, bis-hydroxyphenylstearic acid, hydroxyphenylbe 
henic acid, dihydroxyphenylpalmitic acid, trihydroxy 
phenylstearic acid, hydroxymethylphenylstearic acid, 
hydroxynonylphenylstearic acid and hydroxymethox 
yphenylpalmitic acid. 

Content of this hydroxyaryl fatty acid is suitably 
about 10—4%—-about 5% by weight and weight ratio is 
about I/ 100 - about 10 times the weight of the organic 
compound used in combination. 

(7) Organic sul?de compound 

Typical examples of the organic disul?de compound 
are as follows. 
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(VI- 1) 

HOOC S-S COOH 

HOOCCH1S"'S_CH3COOH (VI-Z) 

CH3 CH3 (VI-3) 

HOOCCHS-S-CHCOOH 

HOOCCHZCHZCHZS-S-CHgCH2CH3COOH (VI-4) 

(VI-5) 
/ \ 

N \ 5"’5 / N 

(VI-6) 

S'-S 

NHCOC4H9-t 
NHCOC4Hq-t 

4,4’-dithiodimorpholine (VI-7) 

H1NCH3CH3-'S—S—CH3CH3NH1 (VI-S) 

NHv NH; (VI-9) 

Content of the organic disul?de compound is suitably 
about 0.l%-—-about 20% by weight and weight ratio is 
about l/10—about 10 times the weight of the organic 
compound used in combination. 
The above compounds (1)-(7) may be used alone 'or 

in combination of two or more. 
The processing composition containing the above 

mentioned organic compound and the surfactant com 
pound used in combination with the organic compound 
according to the present invention preferably has a pH 
range of from weakly acidic value to alkaline value and 
can contain optional inorganic or organic acid or alkali 
agent. 

Furthermore, when an oxidizing agent is used in 
combination with the above organic compound and the 
surfactant compound in the processing composition of 
the present invention, further improvement of printing 
endurance can be attained and besides deterioration of 
storage stability of the organic compound can be pre 
vented. 
The oxidizing agents used in the present invention are 

mentioned in Japanese Patent Kokai No. 55-98753, 
namely, those as enumerated below. 

(1) Secondary metal ions: These include metal ions 
other than primary metal ions, namely, those having 
minimum valence. Examples of these secondary metal 
ions are Cu+2, Au+3, Tl+3, Cr+3, Cr+6, Mn+4, 
Mn+7, Ce+‘, Rh+3, Pb+4, Pd+z, Pd+4, Co+3, 
lr+3, Fe+3, Ni+3, Sn+4, V+4, Bi+3, Mo+3, Mo+5, 
Pt+‘, Ru+4, Te+4, and W+4These metal ions may be 
used as water-soluble salts such as halogen salts, nitrates 
and sulfates In case of water-insoluble or slightly solu 
ble compounds, there may be used water-miscible or 
ganic solvents, e.g., alcohols such as methanol, ethanol, 
and isopropanol, dimethylformamide, dioxane, and 
acetone. In some case, organic water-immiscible sol 
vents may be used. 
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16 
(2) Halogens: Chlorine, bromine, iodine. 
(3) Halogenic acids: hypohalogenic acids such as 

potassium hypochlorite. sodium hypoiodite and sodium 
hypobromite, halogenic acids such as sodium chlorate, 
potassium iodate, and sodium bromate, perhalogenic 
acids such as orthoperiodic acid (H5106) and sodium 
metaperiodate (NaIO4), N-halocarboxylic acid amides 
such as N-bromoacetamide and N-bromosuccinamide, 
N-halosulfonamides such as N-chloro-p-toluenesulfona 
mide (chloramine-T) and N-chlorobenzenesulfonamide 
(chloramine-B) and hypohalogenic acid esters such as 
T-butyl hypochlorite. These may also be used as aque 
ous solutions or solutions in water-miscible organic 
solvents and, if necessary, in water-immiscible solvents. 

(4) Quinones: p-benzoquinine 
Especially preferred secondary metal ions are Cu+2 

(such as cupric chloride and copper sulfate), Au+3 
(such as chloroauric acid), T] +3 (such as thallic nitrate), 
Cr+6 (potassium bichromate), Mn+7 (such as potas 
sium permanganate), Fe+3, (such as ferric chloride, 
ferric sulfate and ferric salt of ethylenediaminetetraace 
tic acid), Co-l-3 (cobalt (III) complex as mentioned in 
Japanese Patent Kokai No. 48-9729),Pd +2 such as palla 
dium chloride), and Ni+3, Ce+4, and Ir+3. 
The oxidizing agent may be contained in the same 

processing composition as that containing the organic 
compound or may be contained in another processing 
composition. 

Content of the oxidizing agent in various processing 
compositions is practically from about 1% to saturation 
concentration thereof, preferably at least about 3%. 
The present invention can be applied to lithographic 

printing plates as mentioned above which utilize silver 
images (including silver halide images) as ink receptive 
areas. 

Silver halide emulsion may be provided on printing 
plate material per se or may be provided on separate 
negative sheet as silver source for printing plate mate 
rial having image receiving layer. 

Silver halide emulsion may be any of silver chloride, 
silver bromide, silver chlorobromide and these silver 
halides which further contain an iodide. Binder for the 
emulsion is preferably gelatin, but this gelatin may be 
partially or totally replaced with other colloid materials 
such as casein, albumin, polyvinyl alcohol, ester of pol 
yvinyl alcohol-maleic anhydride, cellulose derivatives, 
acrylamide-vinylimidazole copolymer, etc. Normally, 
silver halide is used in an amount of O-5'7 g/m2 in terms 
of silver nitrate and binder is used in an amount of 05-10 
g/ml. . 

Silver halide emulsion can be prepared by processes 
known in photographic industries and processes for 
preparation of the emulsion especially used for printing 
plates are also disclosed in the known patent publica 
tions referred to before. 

Lithographic printing plates to which the present 
invention is applied are generally made by imagewise 
exposure, then treating with alkaline developing solu 
tion, and then subjecting to treatments with plate mak 
ing processing solutions and processing solutions for 
printing such as neutralizing solution, ?xing solution, 
etch solution, desensitizing solution, and dampening 
solution. The developing solution may be any of usual 
photographic alkaline developing solution containing 
developing agent such as hydroquinone, developing 
solution for silver complex diffusion transfer process 
containing hypo, and activated high alkali developing 
solution. 
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Difference between oleophilicity of image area and 
hydrophilicity of non-image area is increased when the 
developing solutions used in the present invention con 
tain organic compound containing mercapto group or 
thione group which improves ink receptivity of image 
area as described in Japanese Patent Kokai No. 51-486 
or compound having heterocyclic group containing 
sulfur atom. 

Compositions of processing solutions such as neutral~ 
izing, ?xing, desensitizing, etching and dampening solu 
tions used in the present invention are those known to 
one skilled in the art according to the object and kind of 
plates. It is preferred to modify the processing activity 
by adding thereto known substances such as the above 
mercapto'organic compound, desensitization accelera 
tor, buffer, preservative, storing agent and wetting 
agent. Examples of these substances are gum arabic, 
carboxymethylcellulose, sodium alginate, vinylpyrrol 
idone, vinylimidazole, methylvinyl ether-maleic anhy 
dride copolymer, carboxymethyl starch, ammonium 
alginate, alginic acid oxidized cellulose, methylcellu 
lose, sulfates (such as sodium sulfate and ammonium 
sulfate), sulfites (such as potassium sulftte and sodium 
sul?te), phosphoric acid, nitric acid, nitrous acid and 
tannic acid and salts thereof, polyol compounds con 
taining at least 2 hydroxy groups (such as polyethylene 
glycol, propylene glycol, pentaerythritol, glycerol, di 
ethylene glycol, and hexylene glycol), organic weak 
acids (such as citric acid, succinic acid, tartaric acid, 
adipic acid, ascorbic acid, and propionic acid), inor 
ganic ?ne particles (such as colloidal silica and alu 
mina), polyacrylic acid, ammonium bichromate, 
chrome alum, alginic acid and propylene glycol ester, 
aminopolycarboxylates (such as sodium ethylenedia 
minetetraacetate), and surfactants. These substances are 
used making and printing processing solutions which 
more completely satisfy the object of the present inven 
tion can be obtained. 

Besides, the composition of the present invention may 
further contain water-miscible organic solvents such as 
methanol. dimethylformamide and dioxane and a slight 
amount of coloring agents such as phthalocyanine dyes, 
Malachite Green and ultramaline for discremenation of 
solution or considering appearance. 
The following nonlimiting examples explain the pres 

ent invention in more detail. 

EXAMPLE 1 

On one side of a subbed polyester ?lm support was 
provided a matting layer containing silica particles of 5 
P in average particle size. On the opposite side was 
provided an antihalation undercoat layer (adjusted to 
pH 4.0) containing carbon black in an amount to give a 
re?ectance of 3% and 20% by weight, based on photo 
graphic gelatin, of silica powder of 7 Pm in average 
particle size. Onto the undercoat layer was then applied 
a high sensitivity silver chloride emulsion layer (ad 
justed to pH 4.0) containing 5% by weight, based on 
photographic gelatin, of silica powder of 7 pm in aver 
age particle size which was chemically sensitized and - 
then spectrally sensitized to green sensitive region. 
Amount of gelatin in the undercoat layer was 3.5 

g/mz, that of gelatin in the emulsion layer was 08 g/m2 
and that of silver halide in terms of silver nitrate was 1.0 
g/mz. These undercoat layer and the emulsion layer 
contained formalin as a hardener in an amount of 5.0 
mg/g gelatin. After drying, the coated support was 
heated at 40° C. for 14 days and then on the emulsion 
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layer was coated a nuclei coating composition used for 
plate No. 31 in Example 2 of Japanese Patent Kokai No. 
54-103104 and dried to make a light-sensitive material 
for lithographic printing plate. The silver halide emul 
sion contained 4X 10-‘7 mol of rhodium chloride per 1 
mol of silver halide, which had been added during phys 
ical ripening and had an average grain size of 0.40 mi 
cron. 

The resulting light-sensitive material for lithographic 
printing plate was subjected to imagewise exposure by a 
process camera having reversal mechanism and to de 
velopment with the following developing solution 
(used) at 30 C for 30 seconds and then treated with the 
following neutralizing solution. 

lDeveloping solution 
Sodium hydroxide 24 8 
Potassium hydroxide 8 g 
Anhydrous sodium sulftte 50 g 
3-Mercapto-4~acetamido-S-n-heptyl- 0.15 g 
1,2,4-triazole 
Z-Mercaptobenzoic acid 0.1 g 
Z-Methyl-Z-amino-l-propanol 30 g 
Uracil 0.2 g 
Water to make up 1 liter. 
Neutralizing solution 
Ethylene glycol 5 g 
Colloidal silica (20% aqueous solution) l g 
Anhydrous sodium sulfite 10 g 
Sodium secondary phosphate 35 g 
Water to make up 1 liter. 
(adusted to pH 7.8) 

The thus obtained printing plate was mounted on an 
offset printing machine and applied with the following 
etch solution all over the plate surface and printing was 
run using the following dampening solution. 

[Etch solution 
Water 600 ml 
lsopropanol 400 ml 
Ethylene glycol 50 g 
[Dampening solution] (diluted to tenfold with water in 
actual use) 
Water 800 ml 
Succinic acid 6 g 
Sodium sulfate 25 g 
Ethylene glycol 100 g 
Colloidal silica (20% aqueous solution) 28 g 

The printing machine used was A. B. Dick 350CD 
(trademark for offset printing machine manufacture by 
A. B. Dick Co.). Ink receptivity, degree of stain and 
printing endurance were determined by the following 

(1) Ink receptivity 
Simultaneously with contacting a roller applied with 

an ink with the plate surface, feeding of paper was 
started and the ink receptivity was evaluated in terms of 
the number of copies before satisfactory image density 
became possible to obtain. 

(2) Evaluation of stain 

Printing of 1,000 copies was carried out and degree of 
stain was evaluated in the following three grades. 
0: No stain occurred. 
A: Partial or light stain occurred. 
x: Light stain occurred all over the surface. 
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(3) Printing endurance 

Printing endurance was evaluated in terms of the 
number of copies delivered before disappearance of ink 
in silver image portions when printing of LOGO-50,000 
copies was effected and expressed in the following 5 
grades. 

1: Less than 5,000 copies 
2: Less than 10,000 copies 
3: Less than 30,000 copies 
4: Less than 50,000 copies 
5: More than 50,000 copies 
Making of printing plates and printing and evaluation 
were carried out in the same manner as above ex 

cept that after the treatment with the neutralizing 
solution and drying, the whole surface of plate was 
treated with the oleophilizing solution as shown in 
the following tables. Furthermore, these oleophil 
izing solutions were left to stand for 2 weeks at 50° 
C. and then these were applied‘ in the same manner 
as above and evaluation was conducted in the same 
manner as above. 

I I1 111 I\' 

Na3PO412HgO 15 15 15 15 
Compound I-18 5 5 5 5 
Surfactant A —- 20 — — 

Surfactant B — — 20 - 

Surfactant C -— —- — 20 

Water to make up 1 l 

Surfactants: 
A: Sodium B-naphthalenesulfonate formalin conden 

sate (RABELIN FA-N manufactured by Dai-ichi 
Kogyo Seiyaku Co., Ltd.) 

B: Sodium di-2-ethylhexylsulfosuccinate (PELEX 
TO-P manufactured by Kao Soap Co., Ltd.) 

C: Polyoxyethylenenonylphenyl ether (NP-10 manu 
factured by Nikko Chemicals Co., Ltd.) 

The results are shown in Table 1. Results on the 
oleophilizing solutions after lapse of time are shown in 
lower column therein. 

TABLE 1 

oleophilizing Ink Printing 
solutions receptivity Stain endurance 

No 30 Q 1 
1 15 O 3 

30 O 1 
I1 15 Q 3 

20 O 3 
III 15 Q 3 

30 O 1 
IV 15 Q 3 

30 O 1 

It can be seen that in the comparative oleophilizing 
solutions 1, III and IV, oleophilizing ability of mercapto 
compound I-18 was deteriorated with lapse of time. 

EXAMPLE 2 

Example 1 was repeated except that the solutions 
shown in the following Table 2 ‘were used. The results 
only on printing endurance are shown in Table 

TABLE 2 
a b c d e f g h i j 

Water 600ml 
lsopropanol 400 ml 
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TABLE 2-continued 
ahcdefghij 

Ethylene glycol 50 ml 
Compound 1-6 10 10 
Compound 1-12 10 10 
Compound 1-18 5 5 5 5 
Compound 1-4 5 5 5 5 
Comparative 1O 10 
compound S 
EDTA ferric salt 50 50 50 50 
Surfactant A 50 50 50 50 50 
Printing endurance 3 3 3 3 . 4 4 2 2 5 5 
(just after 
preparation) 
Printing endurance l 3 l 3 1 4 2 2 l 4 
(after lapse of time) 
Comparative compound 5: 3-Mercapto-4-acelamrdo-S-n-but)‘l-1,2.4-lriazole 

EXAMPLE 3 

Example 1 was repeated except that the following 
oleophilizing solution 11 was used. 

1 11 111 IV 

Na3PO4121-13O 15 15 15 15 
Compound I-l8 5 5 5 5 
Surfactant A -— 20 — - 

Surfactant B — -— 2O —— 

Surfactant C -— —- — 20 

Water to make up 1 l 

Surfactants: 
A: Compound (II-6) exempli?ed hereinbefore. 
B: Sodium di-2-ethylhexylsulfosuccinate (PELEX 
TO-P manufactured by Kao Soap Co., Ltd.) 

C: Polyoxyethylenenonylphenyl ether (NP-1O manu 
factured by Nikko Chemical$ Co., Ltd.) 

The results are shown in Table 3. Results on the 
oleophilizing solutions after lapse of time are shown in 
lower column. 

TABLE 3 
oleophilizing Ink Printing 

solutions receptivity Stain endurance 

No 30 O 1 
1 15 O 3 

30 O 1 
11 15 Q 3 

20 O 3 
I11 15 0 3 

30 O 1 
IV 15 O 3 

30 1 

It can be seen that in the comparative oleophilizing 
solutions I, III and IV, oleophilizing ability of mercapto 
compound 1-18 was deteriorated with lapse of time. 

EXAMPLE 4 

Example 3 was repeated except that the solutions 
shown in the following Table 4 were used as etch solu 
tion. The results only on printing endurance are shown 
in Table 4. 

TABLE 4 
a b c d e f g h i j 

Water 600 ml 
Isopropanol 400 ml 
Ethylene glycol 50 ml 
Compound l-6 1O 10 
Compound H2 10 10 
Compound H8 5 5 5 5 
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TABLE 4-continued TABLE 6-continued 
a b c d e f g h i j a b c d e 1' g h l _] 

Compound 1-4 5 5 5 5 Compound 1-4 5 5 5 5 
Comparative 10 10 5 Comparative l0 10 
compound S compound S 
EDTA ferric salt 50 50 5O 5O EDTA ferric salt 50 5O 5O 5O 
Surfactant A 50 50 5O 5O 50 Compound (Ill-8) 40 40 40 40 40 
Priming endurance 3 3 3 3 4 4 2 2 5 5 Printing endurance 3 3 3 3 4 4 2 2 5 5 
(just after (just after 
preparation) 10 preparation) 
Priming endurance l 3 l 3 l 4 2 2 l 4 Printing endurance l 3 l 3 0 4 2 2 l 5 
(after lapse of time) (after lapse of time) 
Comparative compound 5: 3-Mercapto-4-acetamido-S-n-butyl-l,2.4-trlazole Comparative compound S: 3-Mercapto-4-acetamido-5-n-butyl-l.2.4-tnazole 

EXAMPLE 5 15 EXAMPLE 8 

Example 3 was repeated except that compounds Example 1 was repeated except that the following 
(ll-2), (I1-l0),>(II-ll) and (11-15) were used as the sur- oleophilizing solutions were used. 
factant in the oleophilizing solution. The effects of the 
present invention were recognized as in Example 3. , 20 I 11 Ill l\ 

EXAMPLE 6 Na3PO4.l2l-l3O l5 l5 l5 l5 
. Compound 1-18 5 5 5 5 

Example 1 was-repeated except that the following Surfamm (W4) _ 20 _ _ 
oleophilizing solutions were used. Surfactant (IV-l2) - - 20 - 

Surfactant (IV-l5) — -— -— 20 

25 Water to make up I l 

I 11 Ill IV 

28;‘: (xx-151312108 1; 1: 1: 12 The results are shown in Table 71 Results on the 
o p n - . . . . . . 

Surfactant (m4) __ 2O _ __ oleophilizing solutlons after lapse of time are shown in 

Surfactant (III-8) _ 20 _ 30 lower column therein. 

Surfactant (Ill-20) — — — 20 
Water to make up 1 1 TABLE 7 

Oleophilizing Ink Printing 
_ solutions receptivit}~ Stain endurance 

The results are shown in Table 5. Results on the NO 30 O 1 
oleophilizing solutions after lapse of time are shown in 35 _I 15 ‘ O _ 3 
lower column. (blank) 30 O 1 

II 15 Q 3 
TABLE 5 20 O 3 

Oleophillzing lnk Printing In 15 O 3 
solutions receptivity Stain endurance _ 20 O 3 

4O lv 15 O 3 
No 30 O l 20 O 3 
l 15 Q 3 

30 O 1 
ll 15 O 3 It can be seen that in the blank solution I, oleophiliz 
m i? 8 2 ing ability of mercapto compound 1-18 was deteriorated 

20 O 3 45 with lapse of time while the oleophilizing solutions 
w 15 O 3 lI-IV of the present invention showed substantially no 

20 O 3 deterioration in printing characteristics after lapse of 
time. 

It can be seen that in the blank solution I, oleophiliz- EXAMPLE 9 
ing ability of mercapto compound 1-18 was deteriorated 50 E l 8 d h h l _ 
with lapse of time while the oleophilizing solutions h Xanlpeh fvllllas lepefifebl egcept t in; e sohuncins 
lI-IV of the present invention showed substantially no 5‘ owf?lln t 6 1° olhgmg a _e_ Weft; USE as etc hso u 
deterioration in printing characteristics after lapse of lion‘ '3 res“ ts on y on pnmmg en “Tame are 5 Own 
t- in Table 8. 
true. 

55 TABLE 8 
EXAMPLE 7 

_ a b‘ c d e f g _ h i j 

Example 6 was repeated except that the solutions . . Water 600 ml 

shown in the following Table were used as etch solu- lsopmpanol 400 m] 
tlon. The results only on printing endurance are shown Ethylene glycol 50 ml 
in Table 6. 60 Compound 1-6 l0 l0 

Compound H2 l0 10 
TABLE 6 _ Compound 1-18 5 s s s 

. . Compound l-4 5 S 5 5 
a b c d e r g h I J Comparative l0 10 

Water 600 ml compound S 
lsopropanol 400 ml 65 EDTA ferric salt 50 5O 5O 50 
Ethylene glycol 50 ml Compound (IV-l) 40 40 40 4O 40 
Compound 1-6 l0 l0 Printing endurance 3 3 3 3 4 4 2 2 5 5 
Compound 1-12 l0 10 (just after 
Compound 1-18 5 5 5 5 preparation) 
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TABLE 8-continued TABLE IO-continued 
a b c d e f g h 1 la b c d e f g h i j 

Priming endurance l 3 l 3 l 4 2 2 1 compound 5 
(after lapse oftime) EDTA ferric salt 50 50 50 50 

Comparative compound 5: 3~Mercapto-4-aceiamido-5-n-bu1yl-l.ZA-inazole gall?) Soluble polyner 50 50 50 50 50 

Printing endurance 3 3 3 3 4 4 2 2 5 5 

EXAMPLE 10 Gus‘ m“ 
preparation) 

Example 1 was repeated except the following oleo- 10 Printing endurance l 3 1 3 1 4 2 2 1 4 
philizing solutions were used. (after lapse Mm“) 

Comparative compound 5: 3-Mercapto-4-acetamido-S-n-butyl-1.2.4-triazole 

1 II 111 t\-' v v1 X MPLE 12 
Na3PO4.l2H3O 15 15 15 15 15 15 15 E A 
Compound 1-18 5 5 5 5 5 5 Example 1 was repeated except the following oleo 

g : i9 58 : : : philizing solutions were used. 
C __ .- _ 20 _ 

D - - _- - 2o -_ 

E __ _ _ __ ._ 1 II III IV 

20 
Water to make up 1 1 Na3PO4IZHZO 1s 1s 15 15 

Compound 1-18 5 5 5 5 
. . . S b'l' ' 20 20 20 20 

A: Sod1um d1-2-ethylhexylsulfosucctnate (PELEX ‘1mm agent _ 2‘0 __ _ 

TO-P manufactured by Kao Soap Co., Ltd.) B _ - 2.0 — 

B: Polyoxyethylenenonylphenyl ether (NP-l0 manu- 25 C _ — — 2-0 

factured by Nikko Chemicals Co., Ltd.) “am to make up 1 1 
C: Water-soluble polymer (V-Z) exempli?ed here 

above. Stabilizing agent: Naphthalenesulfonic acid formalin 
D: Water-soluble polymer (V-1l) exempli?ed here- condensate (RABELIN FA-N manufactured by DAi 

above. 30 ichi Kogyo Seiyaku Co., Ltd.) 
E: Water-soluble polymer (V-25) exempli?ed here- A: Hydroxyphenylstearic acid (NOVAACID P man 

ab0v€~ ufactured by Nippon Oil & Fats Co., Ltd.) 
The results are shown in Table 9. Results on the B; Di-n-butyl phthalate 

oleophilizing solutions after lapse of time are shown in C; P01yQxyethylenenonylphenyl ether (BNP-lO man 
lower Column the rein- 35 ufactured by Nikko Chemicals Co., Ltd.) on the 

TABLE 9 ‘ oleophilizing solutions after lapse of time are 
. . . . . shown in lower column therein. 

oleophllizing Ink Pnntmg 
solutions receptivity Stain endurance TABLE 11 

NO 30 O 1 Oleophihzing Ink Printing 
1 8 i 40 solutions receptivity Stain endurance 
11 15 Q 3 NO 30 O 1 

30 O 1 I 15 O 3 
111 15 O 3 25 O 3 

20 O 1 11 10 O 3 
IV 15 O 3 45 1O 0 3 

20 O 3 Ill 10 O 3 
v 15 Q 3 25 O 5 

20 O 3 IV 15 O '1 
v1 15 Q 3 30 G 5 

20 0 3 
50 

It can be seen that in the comparative oleophilizing EXAMPLE 13 
solutions I, I1, and III. oleophilizing ability of mercapto Example 12 was repeated except that triethanolamine 
compound I-18 was deteriorated with lapse of time. 5311 of hydroxyphenylstearic acid, hydroxymethyl 

55 phenylstearic acid, dihydroxyphenylstearic acid, hy 
EXAMPLE 11 _ droxyphenylbehenic acid and dihydroxyphenylbehenic 

Example 10 was repeated except that the 5011111008 as acid were used in place of A and similar results to those 
shown in the following Table 10 were used. The results of Example 12 were obtained, 
only on printing endurance are shown in Table 10. 

EXAMPLE 14 
TABLE 10 6O _ 

. Example 1 was repeated except that the following 
a b c d e f g h 1 .. t . 

oleophllizmg solutions were used. 
Water 600 ml 
Isopropanol 400 ml 
Ethylene glycol 50 ml 1 H In 
Compound 1-23 10 10 65 
Compound 1-25 10 10 Na3PO4.12H3O 15 15 15 
Compound 1-18 5 5 5 Compound I-lB 5 5 5 
Compound 1-4 5 5 5 Disul?de compund (Vi-3) -— 10 — 
Comparative l0 l0 Disullide compund (VI-6) —— — l0 
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—continued 

I I] III 

Water to make up 1 l 

The results are shown in Table 12. Results on the 
oleophilizing solutions after lapse of time are shown in 
lower column therein. 

TABLE 12 

Oleophilizing lnk Printing 
solutions receptivity Stain endurance 

No 30 Q l 
1 15 Q 3 

(blank) 30 O 1 
ll 15 Q 3 

2O 0 3 
Ill 15 0 3 

20 O 3 

It can be seen that in the blank solution I, oleophiliz 
ing ability of mercapto compound l-18 was deteriorated 
with lapse of time while the oleophiliz-ing solutions 
11-111 of the present invention showed substantially no 
deterioration in the excellent printing characteristics 
after lapse of time. 

EXAMPLE 15 

Example 14 was repeated except that 50 g/l of 
EDTA Fe NH4 salt was added to the solutions and as a 
result there were obtained the results similar to those of 
Example 14. 

EXAMPLE 16 

Example 14 was repeated except that compound 
(I-25) or mixture of compounds 0-18) and (I-4) (1:1 in 
weight ratio) was used in place of compound (l-l8) to 
obtain similar results to those of Example 14. 
What is claimed is: 
1. A processing composition which is used for litho 

graphic printing plate where silver image is used as ink 
receptive area and which contains an organic com 
pound having two or more mercapto groups or thione 
groups wherein said composition additionally contains 
an aromatic sulfonic acid formalin condensate which is 
represented by the following formula, 

wherein n is an integer or 1 or more and M represents an 

alkali metal atom, an anionic surfactant having a poly 
oxyethylene group, which is represented by the follow 
ing formula: 

wherein R represents a substituted or unsubstituted 
alkyl, alkenyl or aryl group of 1-30 carbon atoms, 0 
represents 
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wherein R1 represents a hydrogen atom or a substituted 

or unsubstituted alkyl group; B represents a divalent 

group; m is O or an integer of l or more; A represents 

—SO3M, ——COOM, —O-SO3M, 

OM OM 

wherein M represents a cation, and B, Q and R ar as 
de?ned above; and n which is an average polymeriza 
tion degree of ethylene oxide is 1-50, an aromatic car 
boxylic acid, which is represented by the following 
formula: 

COOX 

OH 

(Wu Z 

wherein X represents a hydrogen atom, an alkali metal 

atom, an ammonium ion, an alkyl group or an aryl 

group, Y represents a halogen atom, an alkyl group. an 

alkoxy group, an amino group, a hydroxy group. a nitro 
group, a sulfonic acid group, or a carboxylic acid group, 

Z represents a hydrogen atom, a halogen atom, an alkyl 
group, an alkoxy group, amino group. a nitro group, a 

'sulfonic acid group, or a carboxylic acid group and n is 

0, l, 2, or 3 and when n is 2 or 3, Y may be identical or 

different, a hydrosul?te compound, which is repre 
sented by the following formula: 

wherein A represents a hydroxyl group, an amino 

group or 

with the carbon atom to which they bond or one of R1 

and R2 represents a hydrogen atom and the other repre 

sents a hydrogen atom, an alkyl group, an aryl group or 

a hydroxyl group, n is O or an integer of l-8, O repre 

sents —SO3M or ——SO3M and M represents a cation, a 

hydroxyaryl fatty acid, which is represented by the 
following formula: 
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HO 

criazcoon 
R3 R1 

wherein R represents a straight chain alkyl group of 
1-19 carbon atoms or a hydrogen atom, R2 represents a 
straight chain alkylene group of 1-19 carbon atoms, 
sum of carbon numbers of R1 and R2 is 10-20, and R3 
and R4 each represents a hydrogen atom, a hydroxyl 
group, or an alkyl or alkoxy group of l-9 carbon atoms, 
or an organic disulfide compound. 

2. A processing composition according to claim 1, 
wherein the organic disul?de compound is selected 
from the following group: 

3. A processing composition according to claim 1, 
wherein content of the organic compound having two 
or more mercapto or thione groups is about 0.0l-—about 
5% by weight. 

4. A processing composition according to claim 1 
which is a processing composition used for plate mak 
ing or for printing. 

5. A method for plate making which includes a step of 
treating a lithographic printing plate with the process 
ing composition of claim 1. 

6. A method of printing which includes a step of 
treating a lithographic printing plate with the process 
ing composition of claim 1. 

7. A processing composition which is used for litho 
graphic printing plate where silver image is used as ink 
receptive area and which contains an organic com 
pound having two or more mercapto groups or thione 
groups wherein said composition additionally contains 
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an aromatic sulfonic acid formalin condensate which is 
represented by the following formula. 

wherein n is an integer or 1 ore more and M represents 
an alkali metal atom, an anionic surfactant having a 
polyoxyethylene group, which is represented by the 
following formula: 

wherein R represents a substituted or unsubstituted 
alkyl, alkenyl or aryl group of l-3O carbon atoms, Q 
represents 

wherein R1 represents a hydrogen atom or a substituted 
or unsubstituted alkyl group; B represents a divalent 
group; In is O or an integer of 1 ore more; A represents 
—SO3M, —-COOM, —-O--SO3M, 

OM OM 

wherein M represents a cation, and B, Q and R are as 
defined above; and n which is an average polymeriza 
tion degree of methylene oxide is l-SO, an aromatic 
carboxylic acid, which is represented by the following 
formula: 

COOX 

OH 

(Y),, Z 

wherein X represents a hydrogen atom, an alkali metal 
atom, an ammonium ion, an alkyl group or an aryl 
group, Y represents a halogen atom, an alkyl group, an 
alkoxy group, an amino group, a hydroxy group, a nitro 
group, a sulfonic acid group, or a carboxylic acid group, 
2 represents a hydrogen atom, a halogen atom, an alkyl 
group, an alkoxy group, amino group, a nitro group, a 
sulfonic acid group, or a carboxylic acid group and n is 
O, l, 2, or 3 and when n is 2 or 3, Y may be identical or 
different, a hydrosul?te compound, which is repre 
sented by the following formula: 

wherein A represents a hydroxyl group, an amino 
group or 
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HO 
(Cl-lg?gOl-l 

CHRgCOOl-l 
—-CH 5 | 

R3 R] 
Q 

R4 

with the carbon atom to which they bond or one of R1 wherein R1 represents a Straigh‘ chain alkyl group of 
and R2 represents a hydrogen atom and the other repre- 10 1-19 carbon atoms or a hydrogen atom, R2 represents a 

t h d t _ 1k 1 , 1 straight chain alkylene group of 1-1? carbon atoms, 
Sen 5 a y rogen a or? an a y group an ary group or sum of carbon numbers of R1 and R; is 10-20, and R3 
3 hydroxyl group’ n 15 0 or an Integer of 1‘8’ Q repre‘ and R4 each represents a hydrogen atom, a hydroxyl 

sents --—SO3M or ——SO2M and M represents a cation, a group, or an alkyl or alkoxy group or 1-9 cafbonfitonls, 
h d ' I f .d h. h .n d b h 15 or an organic disul?de compound, and wherein said 
y roxyary any ac‘ ’ w ‘c 1° represent? y t e composition additionally contains an oxidizing agent. 

following formula: * * * * * 

2O 
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